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Abstract
We calculate the decay constant of Ds and D
∗
s with B¯
0 → D+ℓ−ν and B¯0 → D+D−(∗)s
decays. In our analysis we assume the factorization ansatz and use two different form
factor behaviours (constant and monopole-type) for F0(q
2). We also consider the QCD-
penguin contributions in hadronic decays within the NDR renormalization scheme in a
NLO calculation.
We estimate the decay constant of the Ds meson to be 219± 46 MeV for (pole/pole)-
type form factor and 239± 50 MeV for (pole/constant)-type form factor. For D∗s meson,
we predict fD∗s = 336 ± 79 MeV , and fD∗s/fDs = 1.41 ± 0.41 for (pole/constant)-type
form factor.
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1. Introduction
Measuring purely leptonic decays of heavy mesons provides the cleanest way to determine
the weak decay constants of heavy mesons, which connect the measured quantities, such as the
BB¯ mixing ratio, to CKM matrix elements Vcb, Vub. However, at present it is not possible to
determine fB, fBs fDs and fD∗s experimentally from leptonic B and Ds decays. For instance,
the decay rate for D+s is given by [1]
Γ(D+s → ℓ+ν) =
G2F
8π
f 2Dsm
2
ℓMDs
(
1− m
2
l
M2Ds
)2
|Vcs|2 (1)
Because of helicity suppression, the electron modeD+s → e+ν has a very small rate. The relative
widths are 10 : 1 : 2 × 10−5 for τ+ν, µ+ν and e+ν final states, respectively. Unfortunately the
mode with the largest branching fraction, τ+ν, has at least two neutrinos in the final state and
is difficult to detect experimentally. So, theoretical calculations for decay constant have to be
used. The factorization ansatz for nonleptonic decay modes provides us a good approximate
method to obtain nonperturbative quantities, i.e., form factors and decay constants which are
hardly accessible in any other way [2, 3].
There are many ways that the quarks produced in a nonleptonic weak decay can arrange
themselves into hadrons. The final state is linked to the initial state by complicated trees of
gluon and quark interactions, pair production, and loops. These make the theoretical descrip-
tion of nonleptonic decays difficult. However, since the products of a B meson decay are quite
energetic, it is possible that the complicated QCD interactions are less important and that the
two quark pairs of the currents in the weak Hamiltonian, group individually into the final state
mesons without further exchanges of gluons. The color-transparency argument suggests that a
quark-antiquark pair remains a state of small size with a correspondingly small chromomagnetic
moment until it is far from the other decay products.
Color transparency is the basis for the factorization hypothesis, in which amplitudes fac-
torize into products of two current matrix elements. This ansatz is widely used in heavy quark
physics, as it is almost the only way to treat hadronic decays.
In this paper we consider a way to determine weak decay constants fDs and fD∗s under
factorization ansatz. In section 2, we discuss how to extract the unknown parameter |VcbFBD1 (0)|
1
from the branching ratio of the semileptonic decay B¯0 → D+ℓν¯. In order to check the validity
of the factorization assumption, we study the nonleptonic two body decays, for instance, B →
Dρ,Dπ and DK(∗) in section 3. In section 4, we discuss the determination of fDs and fD∗s
from B¯0 → D+D−(∗)s decay modes. In our analysis, we consider the QCD-penguin effects which
amount to about 11 % for B → DDs and 5 % for B → DD∗s , which have been mentioned in
Ref.[4].
2. Semileptonic Decay B¯0 → D+l−ν¯
From Lorentz invariance one finds the decomposition of the hadronic matrix element in
terms of hadronic form factors:
< D+(pD)|Jµ|B¯0(pB) > =
[
(pB + pD)µ − m
2
B −m2D
q2
qµ
]
FBD1 (q
2)
+
m2B −m2D
q2
qµ F
BD
0 (q
2), (2)
where Jµ = c¯γµb and qµ = (pB − pD)µ. In the rest frame of the decay products, F1(q2) and
F0(q
2) correspond to 1− and 0+ exchanges, respectively. At q2 = 0 we have the constraint
FBD1 (0) = F
BD
0 (0), (3)
since the hadronic matrix element in (2) is nonsingular at this kinematic point.
The q2 distribution in the semileptonic decay B¯0 → D+l−ν¯ is written in terms of the
hadronic form factor FBD1 (q
2) as
dΓ(B¯0 → D+l−ν¯)
dq2
=
G2F
24π3
|Vcb|2 [K(q2)]3 |F1(q2)|2, (4)
where the q2 dependent momentum K(q2) is given by
K(q2) =
1
2mB
[
(m2B +m
2
D − q2)2 − 4m2Bm2D
]1/2
. (5)
In the zero lepton-mass limit, 0 ≤ q2 ≤ (mB −mD)2.
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For the q2 dependence of the form factors, Wirbel et al. [8] assumed a simple pole formula
for both F1(q
2) and F0(q
2) (we designate this scenario ’pole/pole’):
F1(q
2) = F1(0) /(1− q
2
m2F1
), F0(q
2) = F0(0) /(1− q
2
m2F0
), (6)
with the pole masses
mF1 = 6.34 GeV, mF0 = 6.80 GeV. (7)
Korner and Schuler [9] have also adopted the same q2 dependence of F1(q
2) and F0(q
2) given
by (6) and (7). On the other hand, the heavy quark effective theory (HQET) gives in the
mb,c →∞ limit the relation between F1(q2) and F0(q2) given by [11, 12]
F0(q
2) =
[
1− q
2
(mB +mD)2
]
F1(q
2). (8)
The combination of (6) and (8) suggests that F0(q
2) is approximately constant when we keep
the simple pole dependence for F1(q
2). Therefore, in this paper, as well as the above ’pole/pole’
form factors, we will also consider the following ones (designated ’pole/const.’):
F1(q
2) = F1(0) /(1− q
2
m2F1
), F0(q
2) = F0(0), (9)
with
mF1 = 6.34 GeV. (10)
By introducing the variable x ≡ q2/m2B, which has the range of 0 ≤ x ≤ (1 − mDmB )2 in the
zero lepton mass limit, (4) is written as
dΓ(B¯0 → D+l−ν¯)
dx
=
G2Fm
5
B
192π3
|Vcb FBD1 (0)|2
λ3[1,
m2
D
m2
B
, x](
1− m2B
m2
F1
x
)2 , (11)
λ[1,
m2D
m2B
, x] =
[
(1 +
m2D
m2B
− x)2 − 4m
2
D
m2B
]1/2
.
Then the branching ratio B(B¯0 → D+l−ν¯) is given by
B(B¯0 → D+l−ν¯) = (GFm
2
B√
2
)2
mB
ΓB
2
192π2
|Vcb FBD1 (0)|2 × I
= 2.221× 102 |Vcb FBD1 (0)|2 × I, (12)
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where the dimensionless integral I is given by
I =
∫ (1−mD
mB
)2
0
dx
[
(1 +
m2
D
m2
B
− x)2 − 4m2D
m2
B
]3/2
(
1− m2B
m2
F1
x
)2 = 0.121 (13)
In obtaining the numerical values in (12) and (13), we have used the following experimetal
results [33]: mD = mD+ = 1.869 GeV, mB = mB0 = 5.279 GeV, ΓB = ΓB0 = 4.219 × 10−13
GeV (τB0 = (1.56 ± 0.06) × 10−12 s), and GF = 1.166 39(2) × 10−5 GeV−2. Since B(B¯0 →
D+l−ν¯) = (1.78± 0.20± 0.24)× 10−2 is obtained experimentally [13], the value of |Vcb FBD1 (0)|
can be extracted from (12). Following this procedure, we obtain
|Vcb FBD1 (0)| = (2.57± 0.14± 0.17)× 10−2. (14)
In the calculations that follow, we will use |Vcb FBD1 (0)| = (2.57± 0.22)× 10−2 which combines
the statistical and systematic errors in (14).
3. Test of Factorization with B¯0 → D+ρ− and B¯0 → D+π−, and Prediction
of Branching Ratio B(B¯0 → D+K−(∗))
We start by recalling the relevant effective weak Hamiltonian:
Heff = GF√
2
VcbV
∗
ud[C1(µ)O1 + C2(µ)O2] + H.C., (15)
O1 = (d¯Γρu)(c¯Γρb), O2 = (c¯Γρu)(d¯Γρb), (16)
where GF is the Fermi coupling constant, Vcb and Vud are corresponding Cabibbo-Kobayashi-
Maskawa (CKM) matrix elements and Γρ = γρ(1 − γ5). The Wilson coefficients C1(µ) and
C2(µ) incorporate the short-distance effects arising from the scaling of Heff from µ = mW to
µ = O(mb). By using the Fierz transformation under which V − A currents remain V − A
currents, we get the following equivalent forms:
C1O1 + C2O2 = (C1 + 1
Nc
C2)O1 + C2(d¯ΓρT au)(c¯ΓρT ab)
= (C2 +
1
Nc
C1)O2 + C1(c¯ΓρT au)(d¯ΓρT ab), (17)
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where Nc = 3 is the number of colors and T
as are SU(3) color generators. The second terms
in (17) involve color-octet currents. In the factorization assumption, these terms are neglected
and Heff is rewritten in terms of “factorized hadron operators” [8, 10]:
Heff = GF√
2
VcbV
∗
ud
(
a1[d¯Γ
ρu]H [c¯Γρb]H + a2[c¯Γ
ρu]H [d¯Γρb]H
)
+ H.C., (18)
where the subscript H stands for hadronic implying that the Dirac bilinears inside the brackets
be treated as interpolating fields for the mesons and no further Fierz-reordering need be done.
The phenomenological parameters a1 and a2 are related to C1 and C2 by
a1 = C1 +
1
Nc
C2, a2 = C2 +
1
Nc
C1. (19)
From the analyses of A.J. Buras [14] , the parameters a1 and a2 are determined in the Next-
to-Leading-Order (NLO) calculation in the Naive Dimensional Regularization (NDR) scheme
as
a1 = 1.02± 0.01, a2 = 0.20± 0.05. (20)
For the two body decay, in the rest frame of initial meson the differential decay rate is given
by
dΓ =
1
32π2
|M|2 |p1|
M2
dΩ, (21)
|p1| = [(M
2 − (m1 +m2)2)(M2 − (m1 −m2)2)]1/2
2M
, (22)
where M is the mass of initial meson, and m1 (m2) and p1 are the mass and momentum of one
of final mesons. By using (2), (18) and < 0|Γµ|ρ(q, ε) >= εµ(q)mρfρ, (21) gives the following
formula for the branching ratio of B¯0 → D+ρ−:
B(B¯0 → D+ρ−) =
(
GFm
2
B√
2
)2
|Vud|2 1
16π
mB
ΓB
a21
f 2ρ
m2B
|Vcb FBD1 (m2ρ)|2
×
[(
1− (mD +mρ
mB
)2
)(
1− (mD −mρ
mB
)2
)]3/2
= 13.25× |Vcb FBD1 (m2ρ)|2. (23)
In obtaining the numerical values in (23), we have usedmρ = mρ+ = 766.9 MeV, fρ = fρ+ = 216
MeV, Vud = 0.9751 [33], and the parameters given below (13).
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For a1 we use the value given in (20). Then, by using the formula (23) with the values of
|Vcb FBD0 (0)|2, (FBD0 (0) = FBD1 (0)) given in (14), we obtain the branching ratio B(B¯0 → D+ρ−)
presented in Table 3.
For the process B¯0 → D+K∗−, by using < 0|Γµ|K∗(q, ε) >= εµ(q)mK∗fK∗, we have
B(B¯0 → D+K∗−) =
(
GFm
2
B√
2
)2
|Vus|2 1
16π
mB
ΓB
a21
f 2K∗
m2B
|Vcb FBD1 (m2K∗)|2
×
[(
1− (mD +mK∗
mB
)2
)(
1− (mD −mK∗
mB
)2
)]3/2
= 0.67× |Vcb FBD1 (m2K∗)|2. (24)
where we have used mK∗ = mK∗− = 891.59 MeV, fK∗ = fK∗− = 218 MeV, and Vus = 0.2215
[33]. By using (23) with |Vcb FBD1 (0)|2 in (14), we obtain the branching ratio B(B¯0 → D+K∗−)
presented in Table 1.
By using (2), (18) and < 0|Γµ|π(q) >= iqµfπ, (21) gives the following formula for the
branching ratio for the process B¯0 → D+π−:
B(B¯0 → D+π−) =
(
GFm
2
B√
2
)2
|Vud|2 1
16π
mB
ΓB
a21
f 2π
m2B
|Vcb FBD0 (m2π)|2
×
(
1− m
2
D
m2B
)2 [(
1− (mD +mπ
mB
)2
)(
1− (mD −mπ
mB
)2
)]1/2
= 5.42× |Vcb FBD0 (m2π)|2. (25)
where we have used mπ = mπ− = 139.57 MeV and fπ = fπ− = 131.74 MeV [33]. By using
the formula (25) with the values of |Vcb FBD0 (0)|2, (FBD0 (0) = FBD1 (0)) in (14), we obtain the
branching ratio for B¯0 → D+π− presented in Table 1.
For the process B¯0 → D+K−, by using < 0|Γµ|K−(q) >= iqµfK−, we have
B(B¯0 → D+K−) =
(
GFm
2
B√
2
)2
|Vus|2 1
16π
mB
ΓB
a21
f 2K
m2B
|Vcb FBD0 (m2K)|2
×
(
1− m
2
D
m2B
)2 [(
1− (mD +mK
mB
)2
)(
1− (mD −mK
mB
)2
)]1/2
= 0.41× |Vcb FBD0 (m2K)|2, (26)
where we have used mK = mK− = 493.68 MeV, fK = fK+ = 160.6MeV [33]. By using (23)
with |Vcb FBD1 (0)|2 in (14), we obtain the branching ratio B(B¯0 → D+K−) presented in Table 1.
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An inspection of Table 1 shows that the factorization method works well in B¯0 → D+π−, D+ρ−
decays. We predict branching ratios :
B(B¯0 → D+K−) ≃ 2.7 · 10−4
B(B¯0 → D+K∗−) ≃ 4.6 · 10−4 (27)
which is certainly reachable in near future.
4. Determination of fD∗
s
and fDs from B¯
0 → D+D−∗s and B¯0 → D+D−s
(a) At Tree level
In this section we calculate the vector and pseudoscalar decay constants fD∗s and fDs from
the experimentally obtained branching ratios of the the exclusive decays B¯0 → D+D−∗s and
B¯0 → D+D−s . By using (2), (18) and < 0|Γµ|D∗s(q, ε) >= εµ(q)mD∗sfD∗s , (21) gives the following
formula for the branching ratio of B¯0 → D+D−∗s :
B(B¯0 → D+D−∗s ) =
(
GFm
2
B√
2
)2
|Vcb|2 |Vcs|2 1
16π
mB
ΓB
a21
f 2D∗s
m2B
|FBD1 (m2D∗s )|2
×
[(
1− (mD +mD∗s
mB
)2
)(
1− (mD −mD∗s
mB
)2
)]3/2
= (1.32 · 102 GeV2) · f 2D∗s · |Vcb FBD1 (m2D∗s )|2, (28)
where we have used mD∗s = mD−∗s = 2112.4 MeV Vcs = 0.9743 [33]. Then, from (28) we get
fD∗s = (0.87× 10−1 GeV) ·
√
B(B¯0 → D+D−∗s )
|Vcb FBD1 (m2D∗s )|
. (29)
For the process B¯0 → D+D−s , by using < 0|Γµ|Ds(q) >= iqµfDs , we have
B(B¯0 → D+D−s ) =
(
GFm
2
B√
2
)2
|Vcb|2 |Vcs|2 1
16π
mB
ΓB
a21
f 2Ds
m2B
|FBD0 (m2Ds)|2
×
(
1− m
2
D
m2B
)2 [(
1− (mD +mDs
mB
)2
)(
1− (mD −mDs
mB
)2
)]1/2
= (2.45 · 102 GeV2) · f 2Ds · |Vcb FBD0 (m2Ds)|2, (30)
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where we used mDs = mD−s = 1968.5 MeV [33]. From (30) we get
fDs = (0.64× 10−1 GeV) ·
√
B(B¯0 → D+D−s )
|Vcb FBD0 (m2Ds)|
. (31)
Browder et al. [15] present the following experimental results for the branching ratios:
B(B¯0 → D+D−∗s ) = (1.14± 0.42± 0.28)× 10−2 = (1.14± 0.50)× 10−2,
B(B¯0 → D+D−s ) = (0.74± 0.22± 0.18)× 10−2 = (0.74± 0.28)× 10−2, (32)
where we have combined the statistical and systematic errors. By using (32) and the values
of |Vcb FBD1 (m2D∗s )| and |Vcb FBD0 (m2Ds)| given in Table 2, from (31) and (29) we obtain the the
following results:
fD∗s = 322± 76 MeV, fDs = 196± 41 MeV for (pole/pole),
fD∗s = 322± 76 MeV, fDs = 214± 45 MeV for (pole/const.). (33)
The ratio of the vector and pseudoscalar decay constants fD∗s/fDs is given by
fD∗s
fDs
= 1.36× |Vcb F
BD
0 (m
2
Ds)|
|Vcb FBD1 (m2D∗s )|
×
[B(B¯0 → D+D−∗s )
B(B¯0 → D+D−s )
]1/2
, (34)
which gives
fD∗s
fDs
= 1.64± 0.48 for (pole/pole),
fD∗s
fDs
= 1.51± 0.44 for (pole/const.). (35)
(b) Including Penguin contribution
The effective Hamiltonian for △B = 1 transitions is given by
Heff =
GF√
2
[VubV
∗
uq(C1O
u
1 + C2O
u
2 ) + VcbV
∗
cq(C1O
c
1 + C2O
c
2)− VtbV ∗tq
6∑
i=3
CiOi], (36)
where q = d, s and Ci are the Wilson coefficients evaluated at the renormalization scale µ, and
the current-current operators Ou,c1 and O
u,c
2 are
Ou1 = (u¯αbα)V−A(q¯βuβ)V−A O
c
1 = (c¯αbα)V−A(q¯βcβ)V−A
Ou2 = (u¯βbα)V−A(q¯αuβ)V−A O
c
2 = (c¯βbα)V−A(q¯αcβ)V−A, (37)
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and the QCD penguin operators O3 − O6 are
O3 = (q¯αbα)V−A
∑
q′
(q¯′βq
′
β)V−A O4 = (q¯βbα)V−A
∑
q′
(q¯′αq
′
β)V−A
O5 = (q¯αbα)V−A
∑
q′
(q¯′βq
′
β)V+A O6 = (q¯βbα)V−A
∑
q′
(q¯′αq
′
β)V+A. (38)
In (36) we have neglected the effects of the electroweak penguin operators and the dipole
operators, since their contributions are not important for the calculations of this paper.
When we take mt = 174 GeV, mb = 5.0 GeV, αs(Mz) = 0.118 and αem(Mz) = 1/128, the
numerical values of the renormalization scheme independent Wilson coefficients C¯i at µ = mb
are given by [16]
C¯1 = −0.3125, C¯2 = 1.1502,
C¯3 = 0.0174, C¯4 = −0.0373, C¯5 = 0.0104, C¯6 = −0.0459. (39)
The effective Hamiltonian in (36) for the decays B¯0 → D+D−(∗)s can be rewritten as
Heff =
GF√
2
[VcbV
∗
cs(C
eff
1 O
c
1 + C
eff
2 O
c
2)− VtbV ∗ts
6∑
i=3
Ceffi Oi], (40)
where Ceffi are given by [17]
Ceff1 = C¯1, C
eff
2 = C¯2, C
eff
3 = C¯3 − Ps/Nc, Ceff4 = C¯4 + Ps,
Ceff5 = C¯5 − Ps/Nc, Ceff6 = C¯6 + Ps (41)
with
Ps =
αs
8π
[
10
9
−G(mq, q2, µ)]C¯2(µ),
G(mq, q
2, µ) = −4
∫ 1
0
x(1− x) ln(m
2
q − x(1− x)q2
µ2
)dx, (42)
where q denotes the momentum of the virtual gluons appearing in the QCD time-like matrix
elements, and Nc is the number of colors. Assuming q
2 = m2b/2, we obtain the analytic formular
for G(mq, q
2, µ) :
G(mq,
m2b
2
, µ) = −2
3
ln
(
y
8
)
+
10
9
+
2
3
y +
(2 + y)
√
1− y
3
[
ln
∣∣∣∣∣1−
√
1− y
1 +
√
1− y
∣∣∣∣∣+ iπ
]
(43)
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with y = 8m2q/m
2
b . By inserting the values for mq = mc = 1.45 GeV , and Nc = 3 into (41) and
(43), we get the values Ceffi (i = 1 ∼ 6) which is shown in Table 2.
The decay amplitude AT+P(B¯0 → D+D−s ) =< D+D−s |Heff |B¯0 > is given as follows:
AT+P(B¯0 → D+D−s ) =
GF√
2
[VcbV
∗
csa2 − VtbV ∗ts(a4 + 2a6
m2Ds
(mb −mc)(ms +mc))] Ma
≃ GF√
2
VcbV
∗
csa2
[
1 +
a4
a2
+ 2
a6
a2
m2Ds
(mb −mc)(ms +mc)
]
Ma (44)
where
Ma =< D−s |s¯γµγ5c|0 >< D+|c¯γµb|B¯0 >= −ifDs(m2B −m2D)FBD0 (m2Ds) (45)
On the other hand, we have
AT+P(B¯0 → D+D−∗s ) =
GF√
2
[VcbV
∗
csa2 − VtbV ∗tsa4] Mb
≃ GF√
2
VcbV
∗
csa2
(
1 +
a4
a2
)
Mb (46)
where
Mb =< D∗s |s¯γµγ5c|0 >< D+|c¯γµb|B¯0 >= mD∗sfD∗s [ǫ(q) · (PB + PD)]FBD1 (m2D∗s ) (47)
We can estimate the penguin contributions for each process from (44) and (46) as follows :
For B¯0 → D+D−s ;
∣∣∣∣APAT
∣∣∣∣ =
∣∣∣∣∣a4a2 + 2
a6
a2
m2Ds
(mb −mc)(mc +ms)
∣∣∣∣∣ = 10.9% (48)
For B¯0 → D+D∗−s ;
∣∣∣∣APAT
∣∣∣∣ =
∣∣∣∣a4a2
∣∣∣∣ = 4.5% (49)
Here we have used the values for mc = 1.45 GeV , and ms = 170 MeV . The penguin contribu-
tions for B → DDs is two times larger than that in B → DD∗s , and is a sizable effect. This
results agrees well with that of Ref.[4]. Hence penguin contributions can affect the value of the
decay constants fDs and fD∗s .
From (31), (29), (44) and (46) we obtain the following results including penguin contribu-
tions :
fD∗s = 336± 79 MeV, fDs = 219± 46 MeV for (pole/pole),
fD∗s = 336± 79 MeV, fDs = 239± 50 MeV for (pole/const.). (50)
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From (34), (44) and (46) the ratio of the vector and pseudoscalar decay constants fD∗s/fDs is
given by
fD∗s
fDs
= 1.36 · |Vcb F
BD
0 (m
2
Ds)|
|Vcb FBD1 (m2D∗s )|
·
[B(B¯0 → D+D−∗s )
B(B¯0 → D+D−s )
]1/2
·
(
0.8951
0.9582
)
(51)
which gives
fD∗s
fDs
= 1.53± 0.45 for (pole/pole),
fD∗s
fDs
= 1.41± 0.41 for (pole/const.). (52)
The decay constant depends the q2 behaviour of the form factor F0(q
2). However the amount
of change is less than 10% as shown in (50). This shows that the decay constant is not strongly
dependent on the behaviour of the form factor. As shown in Table 3, when we include the
QCD-penguin contributions, the value of the decay constant fD∗s is increased by 4%; however,
for fDs it is increased by up to 12%, and the ratio fD∗s/fDs is decreased by 6%. Table 3 shows
that our result for fDs agrees well with others’ predictions and experimental data, except that
of Hwang and Kim [18, 19]. For the ratio fD∗s/fDs , our results have a value greater than 1. On
the contrary, Browder et al. [15] and Hwang and Kim 2 [19] have a value less than 1, which is
quite strange, because their results show that the decay constant of the vector meson is smaller
than that of the psudoscalar meson with the same quark contents. In fact, the decay constant
of ρ meson is 1.5 times greater than that of π meson. By measuring the ratio fD∗s/fDs, we can
check directly their analysis and methods.
5. Conclusion
Within the factorization approximation, we have calculated the weak decay constants fDs
and fD∗s from the semileptonic decay, B¯
0 → D+ℓ−ν and the hadronic decay modes, B¯0 →
D+D¯(∗)s . We have also considered the effect of two different q
2-dependences of the form factor
FBD0 (q
2). The value of fDs is altered by less than 10% for different form factors. In our analysis,
we also considered the QCD-penguin contributions in hadronic two body decays within the
NDR renormalization scheme in a next-to-leading order calculation. The penguin effects for
B → DDs decay are quite sizable. We obtain fDs = 219 ± 46 MeV for the monopole type of
FBD0 , fDs = 239 ± 50 MeV for the constant FBD0 . We obtain fD∗s = 336 ± 79 MeV for the
11
Ds
∗ meson. These predicted values will be improved vastly when the large accumulated data
samples is available at Belle and BaBar experiment in near future.
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B(B¯0 → D+ρ−) B(B¯0 → D+K−∗) B(B¯0 → D+π−) B(B¯0 → D+K−)
×103 ×104 ×103 ×104
(pole/pole) 9.01± 1.54 4.62± 0.79 3.58± 0.61 2.74± 0.47
(pole/const.) 9.01± 1.54 4.62± 0.79 3.57± 0.61 2.71± 0.46
Experiments 8.4± 1.6± 0.7 — 3.1± 0.4± 0.2 —
Table 1: The obtained values of the branching ratios and existing experimental values.
Coefficients Real Part Imaginary Part
Ceff1 - 0.313 0.0
Ceff2 1.150 0.0
Ceff3 2.20 ·10−2 5.13 ·10−3
Ceff4 -5.11 ·10−2 -1.54 ·10−2
Ceff5 1.50 ·10−2 5.13 ·10−3
Ceff6 -5.97 ·10−2 -1.54 ·10−2
a1 0.071 0.0
a2 1.046 0.0
a3 4.97 ·10−3 0.0
a4 -4.38 ·10−2 -1.37·10−2
a5 -4.90 ·10−3 0.0
a6 -5.47 ·10−2 -1.37 ·10−2
Table 2: The values of the effective wilson coefficient Ceffi and ai with the µ = mb = 5.0 GeV ,
mc = 1.45 GeV in NDR scheme at NLO calculation. The coefficients a2i and a2i−1 are defined
by a2i−1 = C
eff
2i−1 + C
eff
2i /Nc, a2i = C
eff
2i + C
eff
2i−1/Nc and we have taken Nc = 3.
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fD∗s (MeV) fDs (MeV) fD∗s/fDs
(pole/pole) at Tree level 322± 76 196± 41 1.64± 0.48
(pole/const.) at Tree level 322± 76 214± 45 1.51± 0.44
(pole/pole) with Penguin 336± 79 219± 46 1.53± 0.45
(pole/const.) with Penguin 336± 79 239± 50 1.41± 0.41
Browder et al. [15] 243± 70 277± 77 0.88± 0.35
Hwang and Kim 1 [18] 362± 15 309± 15 1.17± 0.02
Hwang and Kim 2 [19] 336± 13 399± 24 0.84± 0.03
Capstick and Godfrey [20] 290± 20
Dominguez [21] 222± 48
UKQCD [22] 212+4+46
−3−7
BLS [23] 230± 7± 35
MILC [24] 199± 8+40+10
−11−0
WA75 [25] 238± 47± 21± 48
CLEO 1 [26] 282± 30± 43± 34
CLEO 2 [27] 280± 19± 28± 34
BES [28] 430+150
−130 ± 40
E653 [29] 190± 34± 20± 26
Table 3: The obtained values of fD∗s (MeV) and fDs (MeV), and their ratio fD∗s/fDs, and the
results from other theoretical calculations and existing experimental results. Here we refered
the corrected fDs values [34] for the experimental data [25] - [29].
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